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Specification 

1. Title of Invention 

Antibacterial material 

2. Patent Claims 

1. An antibacterial material obtained by intercalating at least one species of compound 
selected from 1,2-bis (bromoacetoxy) ethane, 1,2-bis (bromoacetoxy) propane, 2,2- 
dibromo-3-nitryl propionamide, 5-chloro-2-methyl isothiazolin-3-one, 2-pyridinethiol-1 -oxide 
(sodium salt) and 2-pyridinethiol-1 -oxide (zinc salt) in a porous material, nonwoven cloth, 
fibre or resin. 

3. Detailed Description of the Invention 

Sphere of Application in Industry 

This invention relates to an antibacterial material that, for example, can be placed In a 
chest of drawers, used as material for vacuum cleaner bags, used as a backing fabric for 
bath-mats or carpets, used as base material for carpets or used as a film for wrapping. 

Backoround of the Invention 

With recent improving living standards, more antibacterial (including mold) 
countermeasures are being carried out. 

Therefore, various antibacterial agents (in this specification, the term antibacterial 
agents as well includes anti-molds agents) have been proposed, however these ar^ not 
necessarily satisfactory in terms of toxicity, handling, odour or effect. 

In particular, there is a lack of satisfaction on placement in a chest of drawers, on use 
as a material for vacuum cleaner bags, on use as a backing fabric for bath-mats or carpets, 
on use as a base material for carpets or use as a film for wrapping. 
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Disclosure of this Invention ^ 
The first object of this invention is to put forward an antibacterial material in which 
mold and bacteria proliferate with difficulty. 

The second object of this invention is to put forward an antibacterial material which 
does not have problems in terms of toxicity. 

The third object of this invention is to put forward an antibacterial material with easy 
handling properties. 

The fourth object of this invention is to put forward an antibacterial material which 
does not have problems of odour. 

The objects of this invention can be achieved by an antibacterial material obtained by 
intercalating at least one species of compound selected from 1,2-bis (bromoacetoxy) 
ethane, 1.2-bis (bromoacetoxy) propane, 2,2-dibromo-3-nitryl propionamide, 5-chloro-2- 
methylisothiazolin-3-one, 2-pyridinethiol-1 -oxide (sodium salt) and 2-pyridinethiol-1 -oxide 
(zinc salt) in a porous material, nonwoven cloth, fibre or resin 

Below, this invention will be explained in detail. 

As antibacterial agent, for example, naphthalene, p-dichlorobenzene, diphenyl, 
sodium dehydroacetate, N-fluorodichloromethylthio sulphamide, .N,N-dimethyl-N'-phenyl-N'- 
(fluorodichloromethylthio)sulphamide, o-chloronaphthalene, 2-methyl-4-isothiazolin-3-one, 
2,2-dibromo-3-nitrile propionamide, 1 ,2-bis-bromoacetoxy-2-butene, 1,2-bis (bromoacetoxy) 
propane, cinnamaldehyde, 1,2-bis (bromoacetoxy) ethane, 5-chloro-2-methyl isothiazo^n-3- 
one and the like have been proposed. ^ 



However, for example, compounds such as naphthalene, p-dichlorobenzene, diphenyl. 
and the like have problems in terms of odour, and moreover with compounds such as 1,2- 
bis (bromoacetoxy) ethane, 1 ,2-bis (bromoacetoxy) propane and the like, problems remain 
in terms of the effect. 
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Namely, a culturing test for 1,2-bis (bromoacetoxy) ethane was carried oCTl on 
Aspergillus niger. penicillium citrinum, urea splitting bacteria and the like, and the resulting 
antibacterial ability was found to be low. 

However, these compounds were superior in terms of toxicity, handling, odour and the 
like, and therefore further Investigation was carried out, and as a result, it was discovered 
that improved antibacterial properties could be achieved depending on the form of use. 

Namely, it was discovered that the antibacterial properties of 1,2-bis (bromoacetoxy) 
ethane had been poor because the form of use of the 1,2-bis (bromoacetoxy) ethane was 
the liquid-form, and that therefore when this was adsorbed in zeolite or the like, 
impregnated in nonwoven cloth, kneaded in a resin or impregnated into fabric, surprisingly, 
the antibacterial properties were far superior compared to the case of the liquid-form. Such 
a situation had not been indicated previously. 

Examples 

Preparations were made in which 1,2-bis (bromoacetoxy) ethane, 1,2-bis 
(bromoacetoxy) propane, 2,2-dibromo-3-nitrile propionamide, 5-chloro-2-methyl isothiazolin- 
3-one, 2-pyridinethiol-1 -oxide (sodium salt), and 2-pyridinethiol-1 -oxide (zinc salt) were 
adsorbed in zeolite, impregnated into nonwoven cloth, kneaded in resin or intercalated in 
fibre. 

Moreover, for the purpose of comparison, 1,2-bis (bromoacetoxy) ethane, 1,2-bis 
(bromoacetoxy) propane, 2,2-dibromo-3-nitrile propionamide, 5-chloro-2-methyl isothiazolin- 
3-one, 2-pyridinethiol-1 -oxide (sodium salt) and 2-pyridinethiol-1 -oxide (zinc salt), wereTlsed 
in the unmodifed and unaltered raw state. 

Moreover, with other antibacterial agents, forms adsorbed in zeolite, impregnated in 
nonwoven cloth, kneaded in resin or intercalated in fibre or liquid-form or solid-form 
products were prepared. 
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Properties ^ 

An antibacterial test was carried out with the antibacterial materials obtained as 
above. The results thereof are shown in the Table. 

In the said antibacterial test, mold or bacteria were dispersed in physiological saline, 
this dispersion was coated on a medium placed in a petri dish, and the aforesaid 
antibacterial material was stored in a dish made of aluminium foil placed on the medium. 
Thereafter, the petri dish was sealed, the culture was placed in an incubator and incubated 
at 28°C for 1-2 weeks, and the proliferation of mold or bacteria was observed. 

The used bacteria were Aspergillus niger (A. n). penicillium citrinum (P. c). 
Cladosporium cladosporioides (C. c) and urea splitting bacteria (Protous), 
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Table 



Used 


Agent quantity 




Fungus 




Bacteria 




form 


absolute cone. 


(10^ 


/petri dish)(10 


^ /petri dish) 




quantity 


An 


Pc 


Cc 


Protous 




BBAE Liquid 


0.10g 


C 


C 




C 


Comp. example 


Zeolite adsorption 












This invention 


CA-110P 


0.03 g 


A 


A 




A 




NA-110P 


0.015 g 


A 


A 




A 




Adsorbed in fluoro resin 












This invention 


(teflon particles) 


0.0015 g 


A 


A 




B 




Adsorbed in nonwoven 


0.05 g 


A 


A 




A 


This invention 


cloth (polypropylene) 


0.01 g 


A 


A 




A 






0.005 g 


B 


B 




B 


■a 


Kneaded in resin (PVC) 


0.015 g 24 g/m^ 


B 


B 




B 


This invention 


Adsorbed in 












This invention 


calcium carbonate 


0 .015 q 


A 


B 




B 




DEAR Liquid 


0.10 g 


C 


C 




C 


Comp, example 


Adsorbed in zeolite NA-1 1 0P 0.01 5 q 


A 


A 




A 


This invention 


1 Liquid 


0.03 g 


NE 


NE 






Comp. example 


Adsorbed in fluoro resin 












This invention 


(teflon particles) 


0.02 q 


B 


B 








2 Solid 


0.03 g 


C 


NE 






Comp. example 


Adsorbed in zeolite NX-110P 


0.03 g 


B 


B 






This invention 


DBNPA Solid 


0.03 g 


NE 


NE 






Comp. example 


Adsorbed in zeolite NX-110P 


0.01 q 


A 


A 






This invention 


3 Adsorbed in zeolite NX-110P 


0.03 g 


A 


A 






This invention 


4 Solid 


0.15g 


NE 


NE . 


NE 


NE 


Comp. example 


Kneaded in resin (PVC) 


O.IOq 


NE 


NE 


NE 


NE 




5 Solid 


0.15 g 


NE 


NE 


NE 


NE 


Comp. example 


Impregnated in nonwoven 










NE 




cloth (polypropylene) 


0.10 g 


NE 


NE 


NE 




Adsorbed in zeolite NX-110P 


0.01 q 


NE 


NE 


NE 


NE 





BBAE: 1 ,2-bis (bromoacetoxy) ethane, 
DBAP: 1.2-bis (bromoacetoxy) propane, 
DBNPA:2,2-dibromo-3-nitrilepropionamide 



1: 2-pyridinethiol-1 -oxide (sodium salt) 

2: 2-pyridinethiol-1 -oxide (zinc salt) 

3: 5-chloro-2-methyl isothiazolin-S-one 

4: Sodium dehydroacetate 

5: N-f!uorodichioromethylthiophthalimide, 



Zeolite was made by Nippon Kagaku Kogyo KK. 

A denotes no growth of microorganisms, NE denotes no effect, and B and C denote in 
between these. 

Assignee: Bio Giken KK. 

Agent: Patent Attorney: Katsumi Utaka 
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